Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-252080 
(43)Date of publication of application : 06.09.2002 



(51)IntCI. 




H05B 33/04 








H05B 33/02 








H05B 33/10 




1 — 




HOSB 33/14 




(21 Application number 


: 2001-047322 


(71)Applicant 


: RICOH CO LTD 


(22)Date of filing : 

i : : : : — 


22.02.2001 


(72)Inventor : 


MATSUMOTO FUMINAO 



(54) ELECTRIC HELD LIGHT-EMITTING ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize a stable light- 
emitting action in a carrier injection type electric field 
light-emitting element using a polymer material as a 
substrate. 

SOLUTION: An ITO transparent electrode film 3, an 
organic thin film 5 made of an organic light-emitting 
material, and a negative electrode film 6 are laminated 
on the substrate 1 made by a polymer film. The polymer 
material layer 7 and an inorganic material layer 8 are 
laminated on each of these electrode films 3, 6 and the 
organic thin film 5, protect the invasion of water and 
oxygen into the electrode films 3, 6 and the organic thin 
film 5, and prevent them from the deterioration. The 
inorganic material thin film 8 has a high barrier 
performance against water vapor and oxygen, and is 
superior in a sealing performance, but in case a direct 
film formation of the inorganic material thin film 8 is 
made on the negative electrode film 6 without installing 
the polymer material layer 7, a film peeling^off and a 

crack of the inorganic material thin film 8 itself and the deterioration of the substrate 1 easily 
occur. The electric field light-emitting element in which a characteristic of the substrate is 
maintained and which has a highly reliable sealing characteristic is obtained by installing the 
polymer material layer 7. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are the electroluminescence devices characterized by for said substrate being 
the film or sheet which used the polymer ingredient as the base material in the 
electroluminescence devices which have the configuration on which said organic thin film was 
arranged between these electrode layers that counter with the electrode layer by which the 
laminating was carried out on the substrate, and the organic thin film by organic luminescent 
material, and covering said electrode layer and said organic thin film with the cascade screen 
which consists of a polymer ingredient layer and an inorganic material thin film. 
[Claim 2] The thickness of the inorganic material thin film which covers said electrode layer and 
said organic thin film in electroluminescence devices according to claim 1 is electroluminescence 
devices characterized by being in the range of 100"500nm. 

[Claim 3] Said cascade screens which cover said electrode layer and said organic thin film in 
electroluminescence devices according to claim 1 or 2 are electroluminescence devices 
characterized by consisting of two or more said polymer ingredient layer and said two or more 
inorganic material thin films. 

[Claim 4] They are the electroluminescence devices characterized by being the film by which 
said inorganic material thin film was produced by the sputtering method in claim 1 thru/or 
electroluminescence devices given in any 1 of 3. 

[Claim 5] They are the electroluminescence devices characterized by said inorganic material thin 
film being a metal oxide film in claim 1 thru/or electroluminescence devices given in any 1 of 4. 
[Claim 6] They are the electroluminescence devices characterized by said inorganic material thin 
film being a metal nitride in claim 1 thru/or electroluminescence devices given in any 1 of 4, 
[Claim 7] They are the electroluminescence devices characterized by said inorganic material thin 
film being a metal membrane in claim 1 thru/or electroluminescence devices given in any 1 of 4. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electroluminescence devices and actuation 
stabilization of the light emitting device which used especially an organic luminescent material, 
more specifically concerning an electroluminescence light emitting device. 
[0002] 

[Description of the Prior Art] Electroluminescence devices excite an emitter by local migration 
of the electron within a luminous layer, and an electron hole from the difference in the 
luminescence excitation device, excite an emitter by the intrinsic-electroluminescence 
component which emits light only by alternating current electric field, the electron from an 
electrode, impregnation of an electron hole, and the recombination within the light emitting 
device layer, and are classified into two with the carrier impregnation mold electroluminescence 
devices which operate by direct-current electric field. 

[0003] although the light emitting device of an intrinsic-electroluminescence mold generally uses 
as an emitter the inorganic compound which added rare earth metals, such as Mn and Ce, to 
ZnS, CaS, and SrS, needing about [ 200V ] high alternating current electric field for a drive, that 
the manufacturing cost of a circumference circuit is high, brightness, and endurance are also 
inadequate — etc. — there is a trouble. 

[0004] On the other hand, since a thin film-like organic compound came to be used for carrier 
impregnation mold electroluminescence devices as a luminous layer, the thing of high brightness 
came to be obtained. The electroluminescence devices which the electroluminescence devices 
which consist of an anode plate, an organic hole-injection mobile, an organic electron injectional 
emitter, and cathode are indicated by Applied Physics Letters, .51 (12) volume, and 913 pages 
(1987 annual publications), and used the ******** amine for them as an organic hole-injection 
migration ingredient, and used the aluminum kino rate complex as an organic electron injectional 
emitter ingredient are reported. 

[0005] Recently, various proposals as luminescent material, an electron hole transportation 
ingredient, an electronic transportation ingredient, and an electrode material are made, and the 
remarkable property improvement is progressing also in any of luminous efficiency, luminescence 
reinforcement, the luminescent color, and a light emitting device life. Moreover, development of 
the light emitting device which used organic polymeric materials, such as polyphenylene vinylene 
(PPV), as a luminescent material is also prosperous. 
[0006] 

[Problem(s) to be Solved by the Invention] It is reported that the organic material used for 
carrier impregnation mold electroluminescence devices and an electrode material have many 
which are easy to react by water or oxygen, and degradation of a luminescence property is 
remarkable under existence of water and oxygen. For this reason, the glass substrate which 
penetrates neither water nor oxygen is mainly used. Moreover, after forming a light emitting 
device on a glass substrate, he is trying for a light emitting device not to meet with the open air 
using an airtight container which is indicated by JP,9-148066,A. 

[0007] On the other hand, in the application with important portability, the lighter thinner display 
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is needed like a cellular phone or a note type personal computer. For this reason, the carrier 
impregnation mold electroluminescence devices which used the conventional not a glass 
substrate but polymer ingredient as a substrate are proposed. For example, the 
electroluminescence devices which used the photo-setting resin substrate with a smooth front 
face for JP,10-144469,A are indicated. Moreover, in the Japan patent No. 2931211, the sheet 
plastic which carried out lens processing is used for a substrate. It carries out, and though 
nothing, it will be necessary to cover with a glass sheet metal metallurgy group cap the light 
emitting device formed on the substrate, and the semantics which polymer— ized the substrate 
will be halved by the conventional approach. For this reason, the carrier impregnation mold 
electroluminescence devices which used the polymer ingredient as a substrate have not yet 
resulted in utilization. 

[0008] This invention is made in view of the actual condition like and aims at realizing 

stable luminescence actuation in the carrier impregnation mold electroluminescence devices 
which used the polymer ingredient as a substrate. 
[0009] 

[Means for Solving the Problem] In the electroluminescence devices which have the 
configuration on which said organic thin film was arranged between these electrode layers that 
counter with the electrode layer by which the laminating of the invention of claim 1 was carried 
out on the substrate, and the organic thin film by organic luminescent material, said substrate is 
the film or sheet which used the polymer ingredient as the base material, and it is characterized 
by covering said electrode layer and said organic thin film with the cascade screen which 
consists of a polymer ingredient layer and an inorganic material thin film. 

[0010] Thickness of the inorganic material thin film with which invention of claim 2 covers said 
electrode layer and said organic thin film in invention of claim 1 is characterized by being in the 
range of 100-500nm. 

[0011] Said cascade screen with which invention of claim 3 covers said electrode layer and said 

organic thin film in invention of claims 1 or 2 is characterized by consisting of two or more said 

polymer ingredient layer and said two or more inorganic material thin films. 

[0012] Invention of claim 4 is characterized by said inorganic material thin film being film 

produced by the sputtering method in claim 1 thru/or invention of any one of 3. 

[0013] Invention of claim 5 is characterized by said inorganic material thin film being a metal 

oxide film in claim 1 thru/or invention of any one of 4. 

[0014] Invention of claim 6 is characterized by said inorganic material thin film being a metal 
nitride in claim 1 thru/or invention of any one of 4. 

[0015] Invention of claim 7 is characterized by said inorganic material thin film being a metal 

membrane in claim 1 thru/or invention of any one of 4. 

[0016] 

[Embodiment of the Invention] By covering the light emitting device by the electrode layer and 
the organic thin film which were formed on this substrate with the layered product which 
consists of a polymer ingredient layer and an inorganic material thin film, it can prevent the 
water from the outside to a light emitting device, and penetration of oxygen for the property of 
the light weight of a polymer substrate, and a thin shape as it is, and can prevent degradation of 
a light emitting device while the substrate of the polymer which reduced moisture vapor 
transmission and oxygen permeability is used for this invention. 

[0017] The oxygen permeability and moisture vapor transmission of a polymer ingredient change 
greatly with classes of polymer. The oxygen permeability in the polyethylene terephthalate (PET) 
said to excel in gas barrier property comparatively is four (ml-mm/m2.24 H-atm) extent, and it is 
difficult to cover a component with a single polymer ingredient and to protect penetration of 
water or oxygen from the exterior. 

[0018] On the other hand, inorganic materials, such as a metal oxide film, a metal nitride, and a 
metal membrane, can prevent transparency of a steam or oxygen also in a thin film condition. 
Although there is the approach of producing a metallic oxide by heating after applying to the film 
production approach of an inorganic material thin film vacuum deposition, the sputtering method, 
and the organic metal ingredient that is easy to pyrolyze etc., the inorganic thin film formed by 
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sputtering can be considered as precise membrane structure, and is excellent in the closure 
engine performance. 

[0019] Sputtering is the approach of making the accelerated ion particle collide with a target 
ingredient, dispersing a target ingredient physically with the energy of the collision, and producing 
a thin film. However, since the light emitting device which consists of an organic luminescent 
material deteriorates remarkably by energy particle like the accelerated ion, it cannot expose 
directly the light emitting device formed on the substrate to a sputtering environment. Moreover, 
inorganic material thin films, such as the above-mentioned metal oxide film, a metal nitride, and a 
metal membrane, will produce film exfoliation and a crack according to the stress in the film, or 
the external force from the outside as the thickness increases. 

[0020] Then, after covering the light emitting device formed on the polymer substrate with 
polymer resin, such as an acrylic, epoxy, and polyimide, the covering film with high closure 
capacity was able to be obtained by carrying out the laminating of the inorganic thin films, such 
as a metal oxide film, a metal nitride, and a metal membrane, without degrading a light emitting 
device. An example explains to a detail below. 

[0021] (Example 1) Drawin g 1 is an outline block diagram for explaining the laminated structure in 
the 1st thru/or the 4th example of the electroluminescence devices of this invention, and, as for 
the cathode film and 7, the substrate according [ one ] to a polymer film and the organic thin film 
according [ 2 / 5 ] to an organic luminescent material in the SiOx film and 3 according [ the ITO 
transparent electrode film and 4 ] to a hole injection layer, and 6 are [ a polymer ingredient layer 
and 8 ] inorganic material thin films among drawing. 

[0022] The polycarbonate (PC) film with a thickness of 100 micrometers was dried at 100 
degrees C after ultrasonic cleaning in a drainage system cleaning agent and isopropyl alcohol. 
The SiOx film (x:1. 5-2.5) 2 was produced by 300nm thickness by the sputtering method on one 
side of this substrate 1 by using this film as a substrate 1. Then, the ITO transparence electric 
conduction film 3 was produced by the thickness of 1 20nm by the spatter to the field side where 
a substrate is the same. Substrate temperature at the time of film production of the ITO 
transparent electrode film 2 was made into 100 degrees C in consideration of the thermal 
resistance of PC. 

[0023] Next, as a hole injection layer 4, N, N'-bisO-methylphenyO-N, N'-diphenyKl, t f - 
biphenyl]-4, and 4'diamine (TPD) were formed by 30nm, and 50nm (Alq3) of tris(8-quinolinolato) 
aluminum(s) was further produced with vacuum deposition as an organic thin film 5 by organic 
luminescent material. 

[0024] It pulled, thickness carried out 100nm vapor codeposition of continuation magnesium and 
the silver so that the presentation ratio might be set to 10:1, and the upper electrode (cathode 
film 6) of a light emitting device was formed. Then, ultraviolet rays were irradiated and resin was 
stiffened, after applying the photo-setting resin 3052 by Three Bond Co., Ltd. as a polymer 
ingredient layer 7. 

[0025] Next, the inorganic material thin film 8 by oxidation silicone film SiOx (x:1. 5-2.5) was 
produced by the thickness of the range of 30 to 1000nm by the sputtering method. The 
sputtering gas at this time is the mixed gas of an argon and oxygen. 

[0026] (Example 2) The polycarbonate (PC) film with a thickness of 100 micrometers was dried 
at 1 00 degrees C after ultrasonic cleaning in a drainage system cleaning agent and isopropyl 
alcohol. The SiOx film (x:1 .5-2.5) 2 was produced by the thickness of 200nm by the sputtering 
method to this substrate 1 by using this film as a substrate 1. 

[0027] Then, the ITO transparence electric conduction film 3 was produced by the thickness of 
120nm by the sputtering method. Next, as a hole injection layer 4, N, N -bis(3-methylphenyl)-N, 
N-dipheny|-[1, 1 F -biphenyl]-4, and 4'diamine (TPD) were formed by 30nm, and tris(8- 
quinolinolato) aluminum (Alq3) was further produced by the thickness of 50nm with vacuum 
deposition as an organic thin film 5 by organic luminescent material. 

[0028] It pulled, 1 0Onm vapor codeposition of continuation magnesium and the silver was carried 
out so that the presentation ratio might be set to 10:1, and the upper electrode (cathode 6) of a 
light emitting device was formed. Then, ultraviolet rays were irradiated and resin was stiffened, 
after applying the photo-setting resin 3052 by Three Bond Co., Ltd. as a polymer ingredient layer 
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7. Next the inorganic material thin film 8 by the oxidation aluminum film AlOx of 100nm of 
thickness (x:1. 5-2.5) was produced by the sputtering method. The sputtering gas at this time is 
the mixed gas of an argon and oxygen. 

[0029] (Example 3) The polyether ape phon film with a thickness of 100 micrometers was dried 
at 1 00 degrees C after ultrasonic cleaning in a drainage system cleaning agent and isopropyl 
alcohol. The SiOx film (x:1. 5-2.5) 2 was produced by the thickness of 200nm by the sputtering 
method to both sides of this substrate 1 by using this film as a substrate 1. Then, the ITO 
transparence electric conduction film 3 was produced by the thickness of 120nm by the spatter 
only as wel( as field of one of the two. 

[0030] Next, N, N'-bis(3-methylphenyl)-N, N'-diphenyHl, 1'-biphenyl]-4, and 4'diamine (TPD) 
were produced by 30nm as a hole injection layer 4, and tris(8-quinolinolato) aluminum (Alq3) was 
further produced by the thickness of 50nm with vacuum deposition as an organic thin film 5 by 
organic luminescent material. 

[0031] It pulled, 100nm vapor codeposition of continuation magnesium and the silver was carried 
out so that the presentation ratio might be set to 10:1, and the upper electrode (cathode film 6) 
of a light emitting device was formed. Then, ultraviolet rays were irradiated and resin was 
stiffened, after applying the photo-setting resin 3052 by Three Bond Co., Ltd. as a polymer 
ingredient layer 7. Next, the inorganic material thin film 8 by the nitriding aluminum film AINx of 
100nm of thickness (x:0.5-1.0) was produced by the sputtering method. The sputtering gas at 
this time is the mixed gas of an argon and nitrogen. 

[0032] (Example 4) The polyether ape phon film with a thickness of 100 micrometers was dried 
at 100 degrees C after ultrasonic cleaning in a drainage system cleaning agent and isopropyl 
alcohol like the example 3. The film was produced by the SiOx film (x:1. 5-2.5) 2 and the 
thickness of 200nm by the spatter to both sides of this substrate 1 by using this film as a 
substrate 1. Then, the ITO transparence electric conduction film 3 was produced by the 
thickness of 120nm by the spatter only as well as field of one of the two. Next, 50nm (Alq3) of 
tris(8-quinolinolato) alurhinum(s) was produced with vacuum deposition as a hole injection layer 4 
as N, N'-bis(3-methylphenyl)-N, N -diphenyl-[1, 1 -biphenyl]-4, and an organic thin film 5 
according 4'diamine (TPD) to 30nm and an organic luminescent material. 

[0033] It pulled, lOOnm vapor codeposition of continuation magnesium and the silver was carried 
out so that the presentation ratio might be set to 10:1, and the upper electrode (cathode 6) of a 
light emitting device was formed. Then, ultraviolet rays were irradiated and resin was stiffened, 
after applying the photo-setting resin 3052 by Three Bond Co., Ltd. as a polymer ingredient layer 
7. Next, the inorganic material film 8 by the metal aluminum film of 100nm of thickness was 
produced by the sputtering method. The sputtering gas at this time is argon gas. 
[0034] (Example 5) The same sign as drawing 1 is given to the part which drawing 2 is an outline 
block diagram for explaining the laminated structure in the 5th example of the 
electroluminescence devices of this invention, and 7a and 7b are the 1st and 2nd inorganic 
material thin films among drawing, respectively for the 1st and the 2nd polymer ingredient layer, 
and 8a and 8b, in addition has the same function as drawing 1 . 

[0035] The polyether ape phon film with a thickness of 100 micrometers was dried at 100 
degrees C after ultrasonic cleaning in a drainage system cleaning agent and isopropyl alcohol like 
the example 3. The SiOx film Cx:1 .5-2.5) 2 was produced by the thickness of 200nm by the 
sputtering method to both sides of this substrate 1 by using this film as a substrate 1. Then, the 
ITO transparence electric conduction film 3 was produced by the thickness of 120nm by the 
spatter only as well as field of one of the two. 

[0036] Next, N, N -bis(3-methylphenyl)-N, N-diphenyl-[1, r-biphenyl]-4, and 4'diamine (TPD) 
were produced by the thickness of 30nm as a hole injection layer 4, and tris(8-quinolinolato) 
aluminum (Alq3) was further produced by the thickness of 50nm with vacuum deposition as an 
organic thin film 5 by organic luminescent material. 

[0037] It pulled, 100nm vapor codeposition of continuation magnesium and the silver was carried 
out so that the presentation ratio might be set to 10:1, and the upper electrode (cathode film 6) 
of a light emitting device was formed. Then, ultraviolet rays were irradiated and resin was 
stiffened, after applying the photo-setting resin 3052 by Three Bond Co., Ltd. as polymer 
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ingredient layer 7a. Next oxidation silicone film SiOx (x:1.5-2.5) of 80nm of thickness was 
produced by the sputtering method. Then, ultraviolet rays were irradiated and resin was 
stiffened, after applying again the photo-setting resin 3052 by Three Bond Co., Ltd. (polymer 
ingredient layer 7b). Next, the laminating of the oxidation silicone film SiOx (x:1. 5-2.5) of 80nm of 
thickness was carried out by the sputtering method (inorganic material thin film 8b). 
[0038] (Example 1 of a comparison) After forming the light emitting device which consists of 
TPD and Alq3 on (Polycarbonate PC) film with a thickness of 100 micrometers like an example 1 t 
the polymer ingredient layer 7 by the photo-setting resin was not applied, but thickness 
produced the inorganic material thin film 8 by the direct SiOx film (x:1. 5-2.5) in 30 to 1000nm on 
the light emitting device. 

[0039] the electroluminescence devices shown in the example 1 and the example 1 of a 
comparison — 70-degree C constant temperature — the luminescence change on the strength 
when driving on the conditions from which current density serves as 10 mA/cm2 within a layer 
was investigated. Time amount until the oxygen permeability and luminescence reinforcement of 
a substrate which created the light emitting device become half [ early ] is summarized in Table 
1 and 2. The result of the electroluminescence devices shown in the example 1 is Table 1, and 
the result of the electroluminescence devices shown in the example 1 of a comparison is Table 
2. 

[0040] 
[Table 1] 



ESJKnm) 


30 50 100 200 500 1000 




50 50 200 200 200 50 

JRfc *uX «R TTi 


[0041] 
[Table 2] 




30 50 100 200 500 1000 




0 0 0 0 0 0 
lis &l ^ W *W W 



[0042] In Table 1, time amount until luminescence reinforcement becomes half [ early ] was able 
to be sharply lengthened by setting thickness of silicon oxide to 100nm or more. However, when 
the thickness of silicon oxide was set to 1000nm, the crack arose on the film, and the closure 
effectiveness was not accepted. It turns out that it deteriorated when the electroluminescence 
devices shown in the example of a comparison (Table 2) did not emit light at all but an oxidation 
silicone film was formed. Moreover, it turns out that film peeling and a crack shall be accepted 
when the thickness of silicon oxide is thin, and the polymer ingredient layer 7 (7a, 7b) formed on 
the light emitting device shall not break the inorganic material thin film 8 (8a, 8b) easily compared 
with the electroluminescence devices shown in the example 1. 

[0043] the electroluminescence devices shown in examples 2-5 — 70-degree C constant 
temperature — the luminescence change on the strength when driving on the conditions from 
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which current density serves as 10 mA/cm2 within a layer was investigated. Time amount until 
luminescence reinforcement becomes half [ early ] is summarized in Table 3. 
[0044] 
[Table 3] 





m&mz mt&m zt&m* m&ms 




200 200 200 200 



[0045] A metal nitride and a metal membrane also have the same effectiveness as a metal oxide 
film as an inorganic material thin film 8 (8a, 8b). Moreover, also in the inorganic material thin film 
of thin thickness, the closure effectiveness can be acquired by carrying out the laminating of the 
polymer ingredient layer 7 (7a, 7b) and the inorganic material thin film 8 (8a, 8b) to many layers, 
as shown in the example 5. 
[0046] 

[Effect of the Invention] In the electroluminescence devices which have the configuration in 
which the organic thin film by organic luminescent material was arranged on inter-electrode 
[ which counters ] according to invention of claim 1 By the substrate with which the laminating 
of an electrode layer and the organic thin film is carried out being the film or sheet which used 
the polymer ingredient as the base material, and covering an organic thin film and an electrode 
layer with the layered product which consists of a polymer ingredient and an inorganic material 
thin film A light emitting device can be formed into a high life, without spoiling the property of the 
film which used as the base material the polymer ingredient that it was thin and light, or a sheet. 
[0047] A light emitting device can be formed into a high life, without spoiling the property of the 
film which used as the base material the thin polymer ingredient of being light, by setting to 100- 
500nm thickness of the inorganic material thin film which covers a component in the 
electroluminescence devices by invention of claim 1 , or a sheet according to invention of claim 2. 

[0048] According to invention of claim 3, in the light emitting device by invention of claims 1 or 
2, a light emitting device can be formed into a high life using the inorganic material thin film of 
thinner thickness by forming the cascade screen which consists of a polymer ingredient layer 
and an inorganic material thin film from two or more polymer ingredient layer and two or more 
inorganic material thin film layers. 

[0049] According to invention of claim 4, in claim 1 thru/or the electroluminescence devices by 
invention of any one of 3, a light emitting device can be formed into a high life by producing an 
inorganic material thin film by the sputtering method. 

[0050] using an inorganic material thin film as a metal oxide film in claim 1 thru/or the 
electroluminescence devices by invention of any one of 4 according to invention of claim 5 — a 
light emitting device can be formed into a high life. 

[0051] making an inorganic material thin film into a metal nitride in claim 1 thru/or the 
electroluminescence devices by invention of any one of 4 according to invention of claim 6 - — a 
light emitting device can be formed into a high life. 

[0052] making an inorganic material thin film into a metal membrane in claim 1 thru/or the 
electroluminescence devices by invention of any one of 4 according to invention of claim 7 — a 
light emitting device can be formed into a high life. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram for explaining the laminated structure in the 1st thru/or 

the 4th example of the electroluminescence devices of this invention. 

[Drawing 2] It is an outline block diagram for explaining the laminated structure in the 5th 

example of the electroluminescence devices of this invention. 

[Description of Notations] 

1 [ — A hole injection layer, 5 7 — The organic thin film by organic luminescent material, 6 / — 
The cathode film, 7 / — A polymer ingredient layer, 7a / — The 1st polymer ingredient layer 
7b / — 6 The 2nd polymer ingredient layer 8 / — An inorganic material thin film, 8a / — The 1st 
inorganic material thin film, 8b / — 2nd inorganic material thin film. ] — - The substrate by the 
polymer film. 2 — The SiOx film, 3 — The ITO transparent electrode film. 4 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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